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sectors were examined. The isobars for these sectors 
were redrawn with extreme care (all available airway 
reports were used, making a rather close network of 
reporting stations). A geostrophic wind scale constructed 
from the well-known approsinin te formula, G= 7 - 7  A P I A 8  

where G is the geostrophic wind, the pressure gradi- 
ent, 2wsin+ the apparent deflective force of the earth's 
rotation, and p the density of air. By applying the 
scale to the isobars, the theoretical geostrophic wind 
velocity may be read off directly in force Beaufort. A 
thorough check of these charts showed alniost as  definitely 
n critical velocity as the pilot balloon data. The velocity 
by this method was found to be half way in force 5 
Beaufort, about 21 ni. p. h., a value slightly higher than 
that determined by t8he balloon runs. It is probable that 
the explanation for the higher value is partly the method 
of determining the gradient wind from the balloon rum: 
If precision methods were employed, values about 2 
ni. p. h. higher would be obtained. It is true that the 
geostrophic wind scale would give too low values of 
gradient winds because of the usual slightly an ticyclonic 
curvature of the isobars. It may be that a t  the higher 
elevation (about 300 m) of Atlanta, not as great a wind 
velocity is required to produce the stratus (because of 
additional cooling by lifting) tis in the remainder of tlie 
area to the west where the wind scule was principally 
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employed. 
Little difficulty was encountered in forecasting, from 

the isobars, the areas over which the fog would form, 
except in about 10 of the seventy cases; in each of these 
cases, the pressure gradient changed during the night; 
a sufficient gradient was present on the S p. ~n. chnrt, 
but had diminished to below the minimum on the S a. 111. 
chart,, and as R result, either no fog was fornied or else it 
was much more broken than was indic5Lted. A close 
check of these exceptions proved that it was a compara- 
tively simple matter to draw t8he isallohnrs and lipply 
Petterssen's lrineniatical niet,hods (7) to the movement of 
isobars; since bhe extreme horizontal homogeneity in TM 

air (1) demands parallel isobars, ltnd since we are only 
interested in their relative movenient, the computations 
are so simplified that they may in most cases be done by 
inspection. The appropriate formula is h=ho+ (C2-Cl)t, 
where ho is the original distance between isobars, h is the 
distance after a time t ,  and C refers to t8he instantaneous 
velocity of isobars 1 and 2. The velocity of an isobar is 
Cr=-Th,  where T is the three hour pressure tendency. 
With sufficient accurncy for our purposes, the unit dis- 
tances may, in most cases, be considered equal for the 
neighboring isobars; this assump tion permits a simple 
subtraction of preswre tendencies a t  the two isobars, 
which is then multiplied by 4 in order to obtain the 
sprexlling of the isobars between the two 12 hour charts. 

It is interesting to note that in no case was there ob- 
served a condj tion where the gradient was insufficient on 
the S 11. 111. map to produce the stratus and had strength- 
ened sulficieiitly during the night enough to produce it. 
Tlie prohuhle esplaiiation lies in the tiiiie required for the 
actual height. of the homogeneous layer to attain the 
theoretical height. Rosaby and hlontgomery state that 
such tiriic is of short duration; nevertheless, mixing at the 
bounding surface is going on constantly and is, no doubt, 
sufficient to prevent the formation of the stratus. 
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TEMPERATURE AND RAINFALL CHANGES IN THE UNITED STATES 
DURING THE PAST 40 YEARS 

BJ' LARRY F. PAGE 
[Bureau of Agricultursl Economics, Rnshin$on, D. P., Ikceiiiher IY.?ci] 

About 3 years ago, Iiiiicer (1) showed that the annilill 
average temperature a t  a number of shations in the TJnitecl 
States and elsediere had been rising for a period of 20 to 
30 years or more. For a few records, the four quarters o f  
the year were separated, and the results indicated sonic 
differences in trends. ,4 recent publication of the U. S. 
Geological Survey (2) iucludes an esanlination of precipi- 
tation trends a t  stations grouped in 15 sections of the 
United States, by three seasons, December to April, May 
to August, and September to November. Ten-year 
moving averages were used, and indicated upward trends 
in the fall, and declining trends in winter and suiniiier pre- 
cipitation [ (2), p. 481. The question naturelly arises 
as to the similarity of trends among the months, within 
the seasons. Since the divisions of the year, as used in 
these studies, represent somewhat different types of 
weather influence, it might be reasonable to assume that 
tlie variations in trend were due to these differences. We 

might expect,, at  least, a sliading from one average sea- 
sonal trend to the nest for the same station or area. 

To inrest8igate this, State monthly average temperature 
and precipitation records were used, as published in 
C'lirncitological Datu hy the U. S. Weather Bureau. In  
order to simplify calculation and comparison, only data 
for the years 1S9G to 1935, inclusive, were used with the 
exception of California, where the published records 
begin with 1SOT. No indication is given, from this study, 
as to the future trend. Siicli changes as are shown night 
be due to fluctuations or periodicities of about 40 years 
or Ioligcr, or to more or less permanent changes in our 
climate. This 40-year period was divided into two series 
of 20 years each, 1896 to 1915 and 1916 to 1935. The 
mean d u e  and standard deviation' for each of these 
series for each State were computed, and from the latter 

1 Standard de\ iations were computed by the formula vz,-J(-. Preference 
is often giren to the formula using n-I In place of n, hut ditTerences are small. and certain 
considerations lndlcated the USB of the former. Sea (31, p. 61. 

nl 
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the standard errors of the differences between the means 
for the two series were obtained from t8he formillas (3): 

where MI and uz, are the mean and standard deviation, 
respectively, of the series 1S9tj-1915. 

It must be kept clearly in mind that the comparisons 
given below are based on differences hetween averages 
over arbitrarily chosen periods. A longer or a shorter 
period might show a trend in the opposite direction; and 
variations of short duration may be obscured. 

The reasons for adopting this method of analysis are 
its susceptibility to statistical test and its ease of calcula- 
tion compared to fitting least square lines. If the data, 
exclusive of "random" fluctuations, lie on a straight line, 
calculation of the slope from means of the two halves of 
data will give approximately the same result as that ob- 
tained from a first degree regression against time. If the 
slope of the trend varies, so that a curve is necessary to 
represent it, the computation by least square methods 
presents an enormous problem. Although the use of long- 
time moving averages enables one to see changes of slope 
or direction, it is not readily adaptable to tests iiidicnting 
the reliability of the results. Some such test is imperative, 
particularly in evaluating a large number of series. 

The probability, by chance, of a mean difference twice 
the standard error of that difference is approsiniately 0.05; 
of one three times its standard error, about 0.005. There 
probabilities, of course, depend upon norriial distribution 
of the data involved. Monthly State temperature records 
have been found to be nearly normally distrihuted, and 
probably never enough divergent to affect the conclusioIis 
which will be drawn. Furthermore, wliere distributions 
are not exactly normal, but tend toward normality, the 
distribution of the mean usually tends to normal [(3), p. 991. 
Rainfall frequency distributions, however, vary consid- 
erably. Generalization may be made to the extent that 
where the State monthly average is less than twice its 
standard deviation, the distribut>ion will be badly skewed. 
This is obvious since there cannot in this case be any neg- 
ative values greater than twice the standard deviation. 
Generally speaking, as the average rainfall increases in 
terms of its standard deviation, the distribution becomes 
more symmetrical. Where the average monthly raiiifdl 
is more than twice its standard deviation, errors in inter- 
pretation due to non-normal distribution shoiild be sinal1 
and no doubt less than other unavoidable errors in the 
data itself. 

Tables 1 and 2 show, for temperature and rainfall, 
respectively, the 1916-35 average minus tlie 1S96-1915 
average. Values more than twice their standard errors 
are in italics, and those more than three times their stancl- 
ard errors in bold face. Precipitation differences which 
appear to be significant, but where the distribution is 
clearly not normal, are shown in parentheses. 

The values shown in tables 1 and 2 are plotted on fie sure.: 
1 and 2, and on 3 and 4, respectively. The solid straight 
line is a t  zero change, and the dashed straight line is the 
average annual change from the 1896-1915 average to that 
for 1916-35. Where the dashed line is not shown, it was so 
close to zero that it could not be clearly plotted. The 
irregular lines indicate the annual march of temperature 
and precipitation trends. Monthly differences which are 
over twice their standard errors are marked 0; those over 

Different sections of the country appear to have chnr- 
acteristic patterns of changes in moiithly teniperature 
averages. In t8he South, Texas, Alabama, and Florida 
represent t'he changes, while Montana, h,linnesota, and 
hlichigan show the middle-western trends. Washington. 
and Oregon are somewhat similar, but the two geographical 
extremes of California and New England have hac1 only 
small changes. 

Let us examine first by months, the maps of change in 
tempe,rature: Annual t,emperatures have increased slightly 
throughout niost of the country except in the Southwest 
and Pacific h t e s ;  the most significant increases are in the 
eastern Giilf States; the apparent rise in Nevada may be 
ignored for reasons to  be giwn later. January reflects the 
annual trend quite well, hut here a larger area in the West 
shows a downward niovement. Fehriiwry t8empera,ture 
changes show a very striking pickure: Jn order to bring out 
the. est~ent of these changes, figure 5 was drawn with the 
cliff ere,nces between averuge,s for February shown ; only 
Arizona, California, Oregon, a d  tlie we,st8ern half of Wash- 
ington had lower t,eniperat'iire averages for 191 (>-35 than 
during 1596-191.5; 11 out of t,he 43 St)ntes or district,s show 
cliffere,nces between t,he means of over three t8imes their 
standard errors; changes of over twice the staadard e.rror 
occurred in all the States east of the Ilocky Mountains, 
except along the northern and northeastern boundaries ; 
west, of the Rockies, the trend tapered ofl and finally along 
tlie Pacific, the changes hare been negative; the average 
increase for t81ie United St at.es for t,liis month, weighted by 
State areas is 2.49O. Rnrch shows no significrtnt trends, 
but there is a teiiclenc,y toward increased te,niperatures in 
the Miclcllewest and Lake Region, and a small downward 
trend in the South. 

In April, the entire West and Northwest has been some- 
what coo1e.r in the past 30 years t'lian in the preceding 
period fo the same length. The South, from Tesas east, 
has been warier.  The points for May indicate that there 
have been only small changes west of the Mississippi, but 
fairly large average decreases in t,lie East, ce,ntered in the 
Carolinas. Small increases in temperature are shown over 
most of the country in June with the escept,ion of the 
Pacific Coast region and the Southwest, including Texas. 
;Tuly is solnewhat similar except that, the increases here are 
inuch larger, and are over twice their standard errors in 
10 States of the Ptliddlewe,st and Rocky Mountain regions; 
east of the Mississippi they decline, reaching ne,gative 
values along t,lie entire Atlantic Coast. August is strik- 
ingly similar to June,. I n  September t,he upward trends in 
the Mississippi Valley are less pronounced than in July and 
August; an area in the Southwe.st also shows positive 
changes in September. This upward trend is continued 
in October in the Southeast; October in the Central States 
is colder than previously, and in the South and Southeast 
is warmer. For November, the map shows the country 
divided diagonally from Montana to Mississippi; the 
Rocky Mountah area, especially, has a downward move- 
ment, of temperature during the period. In December, 
the northern third of the United States was colder in the 
past 20 years than in the 20-year period preceding 1916; 
the greatest upward changes were in the Gulf and South 
Atlantic States. 

The indicat.ions of temperature trends shown point out 
two facts which should be investigated further, probably 
from a synoptic approach: (1) Different regions of the 
United Statw do not show the same sec.ular changes in 
temnerature: ( 2 )  these chances are not alwavs even in the 

I \ I  

three times their standard errors are marked x. sam;! clirection in a given 1oc"ality for diflerint niontlis in 
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FIGWEE 1.-The 1916-35 average of mean monthly State temperatures mhu6 the 1896-1816 average. 
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FIGURE Z-The 191W5 arerage of mean monthly S t t e  temperatures minus the 18951916 avenge. 
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~~ 

Fiousr 3.-The.191&36 average of mean monthly fitate precipitation minus the 18%-1616 average. 
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FIGUBE &-The 1816.35 average of mean monthly State precipitation minus the 18961916 average. 
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the same meteorological season. It has been suggested 
that apparent increases in temperature over long periods 
are due to artificial factors-the growth of cities, a change 
in the hours of observation or, where sectional values are 
used, to a difference in the location of stations. Any 
explanation on the basis of general changes such as these 
is in general invalidated when adjoining months have 
different trends. 

What effect clo these trends have upon the average 
annual march of t'emperature? Figure 7 shows monthly 

F ~ o w r  5.-The 191&35 avera e of February State temperatures minus the ISRS-1916 
average. The doubly underfined ralues are those given in bold face in table I :  the 
singly underlined, those in italics. 

average temperatures for three States, Ohio, Nebraska, 
and Georgia, for both 20-year periods. In  Nebraska and 
Ohio the shape of the curve is changed somewhat, but in 
Georgia the averages for the winter months are raised 
consistently. Since neither of the two sets of averages 
can be said to represent the nornid teniperatures, the 
conclusion may be reached that often so-called normal 

FIOUEE &-The 191b35 averageof annul  State preci itation minus the 18961915 average. 
The valued shown are 12 times those given in tabg 2. The doubly underlined values 
correspond to those glven In hold fnce; the singly underlined. to those in italics. 

values are taken too seriously, without due regard to their 
instability. 

As mentioned above, the temperature values for IL'evada 
do not appear to be reliable. In each month, the trend in 
Nevada has a higher positive or lower negative value 
than that for the surrounding States. In attempting to 
find an explanation for this, i t  was discovered that the 
average altitude of the stations reporting in 1900 was 5,350 
feet; in 1935, it was 4,925 feet, or an average decrease in 
altitude of 325 feet (about 100 meters). The average 
surface temperature in mountains decreases approximately 
at  the rate of 1' C. for each 180 meters increase in altitude 

(4), so this reduction in altitude would account for about 
lo E'. increase in temperature. -4n adjustment on this 
basis would bring the Nevada averages more nearly in line 
with those of surrounding States. Another factor which 
may hRve some influence is the latitude of the station. 
Severtll of the later stations are located in the southeastern 
point of t,lie State, which was represented in the early 
records by only one station: 

The Arizona averages indicate uniformly lower tempera- 
tures than 20 to 40 years ago. The average altitude of 
the stations has changed but little. The five counties of 

U 7 M J J U . S  O N D J F M U  

70 

60 

.50 

40 

30 

80 

70 

60 

50 

40 

30 

20 

- /896 -/9/5 
FIOUBE 'I.--hnnual variation of temperature by months for Ohio, Nebraska, and Georgia. 

hlojave, Coconino, Yavapai, Navajo, and Apache cover 
approximately the nort'hern half of the State. In 1897,26 
perc,ent of the stations were in these counties, but in 1935, 
40 percent of the observations were in the northern half. 
This may account for the trend toward lower annual 
averages, but, of course, has no bearing on the differences 
between monthly trends. 

Turning now to figures 3 and 4, we niay invest'igate the 
changes in rainfall for the 20 years 1916-35 compared with 
the nest previous period of the same length. Taking the 
year as a whole (the position of the dotted straight line 
refers to 1112th the annual average difference), most of 
the country has had less rain in the period just passed 
through viith the exception of a few southern states. The 
North Central States, particularly west of the Mississippi, 
have been hardest hit, with the possible exception of 
California and the western half of Oregon. A very inter- 
esting feature of this map, which will be mentioned again 
later, is the increase in rainfall in western Washington in 
contrast to the large falling off to the south. 

In January, the South, from Te,xas eastward, except 
Florida, shows increasing rainfall, while western Oregon 
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and California have decidedly decreased ; the change in 
Oregon is not extremely large compared with its .ave,rrtge 
of 8.40 inches for this month for the 40-year penod, but 
the California average has droppd from 5.84 inches for 
the period, 1896-1915, to 3.84 inches for 1916-35; looking 
a t  the records of individual years, we find four wit'h large 
prec,ipitation: 1909 with 16.17 inches; 1911, 13.20 inc,hes; 
1914, 13.09 inche,s; 1916, 15.61 inches; the ne,st highest 
January State rainfall in California was 6.79 inches in 
1921. Such wide variations, however, indicate that even 
the large average differe,nc,e of 2.00 inches is lacking in 
statistical significance. This indication is, of course, sup- 
ported by comparison with the standard error of 1.18. 
Comparatively sniall changes are recorded in Februniy 
for the western half of the United States, but significant 
reduction in precipitation in Missouri, Illinois, Indiana, 
and Ohio; the changes shown for these St,ate,s are quit,e 
large compared wit>h their averages for the entire period 
for this month, of from 2.00 inches in Missouii t.o 3.58 
inc,hes in Ohio. Alt,hough milder winters are often nssoci- 
ated with heavier precipitation, almost every St,at'e, has had 
less precipitation with higher teniperatures in the past 20 
years in February. The March and April data have noth- 
ing of particular note, except pe.rliaps the inc.re,ase in 
western Washington and t'he decrease in California in 
Marc.h. 

In May, the Southeast has had increasing rainfnll, while 
that in the west North Central and Nort'hw-est has 
decrea.sed. The June points show a milder decrease in t'he 
latter arem together with slight decreases in precipitation 
in the South. The Missouri, hiississippi, and Ohio Valleys 
have had less rainfall in July than formerly, significant 
departures occurring in many States, particularly in t8he 
Corn Belt, where July rainfall is an important factor in the 
production of crops. August, and September continue. 
with lowered moisture in RIinnesota, the Dakotas, 
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Nebraska, nncl part,s of the Sout,h, which is not statistically 
significant. October rainfall in the Ohio and lower Missis- 
sippi valleys has bee,n soniewhat more plentiful, but the 
opposite is true in hiinnesota and Sout,h Dakotn. Appar- 
ently t8he miq7 season in Washington and Oregon has 
been starting later during t'lie, past 20 years, since the 
western port>ioiis of both of these stat,es have been much 
drier in November, but show some increase in December. 
The Mississippi Valley rainfall has inc.reased in November, 
especially in the Sout,h. December shows the most con- 
sist,ent changes in New England and the Middle Atlantic 
States, where some significant decreases are indicated. 

Returning to the annual figures, which are plotted 
sepnrate.ly as figure 6, some questions arise. The yearly 
rainfttll along t,he Pacific coast is determined almost 
entirely by t$a,tj during the winter. Why has average 
prec,ipitntion in California and western Oregon decreased 
while it) has inc.re,ased in Washington? This precipitation 
is largely due to warm, humid winds from the Pacific. 
It see.ms that there has been a secular change in the forces 
which determine this movement8. What is the cause 
behind t,lis? Is it associated wit,h the distributions of air 
masses which espla.in the lack of rainfall in the past few 
years in the hfiddlc West, or are these more closely related 
to the incre.ases in precipitation in the Sout,h? The answers 
t,o these questions would make a good beginning toward an 
understmding of long-time trends in our weather. 
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.05 

1.80 
1.35 
.40 

1. 55 
1.80 
.25 
.36 -. 30 . i o  

1.55 
.35 

1.45 
2.66 
2.70 
3.05 -. 4 5  -. 45 
.40 
.35 -. 60 

2.35 
.45 

1. $0 
.65 
.05 -. 30 

2.00 
.45 
.85 

1.40 
.OO 

.30 -. 35 .m 

.75 
2.75 

October 

1.00 -. Qo 
.80 -. 43 
.50 

1.05 
1.40 -. 10 
.05 -. 15 -. 15 -. 10 -. 05 

1. 50 -. 10 -. 55 
-1.35 

1.35 -. so -. 75 -. 10 
2. so -. 50 -. 65 
.75 -. 30 
.05 -. 95 -. 10 
.70 
.06 -. 10 
.60 -. 55 
.50 

1.40 
.65 
.35 

-. 20 -. 80 -. 45 
-1.05 

.05 

NoPem- 
ber 
0.65 

-2. 40 -. 85 -. 63 
-1. 20 

.40 

.65 
-1.05 

.25 

.OO 

.35 -. a5 

.40 -. 45 
1.05 -. 05 -. 45 

.OO -. 65 -. 25 -. 25 
1.00 
.15 
.50 -. 95 

1.00 
.45 
.w 
.65 

-1.00 -. 60 
.50 -. 20 
.25 
.20 -. 95 

-1.25 
.60 

-. so 
-1.30 
.40 -. 25 

-1.40 

-. 16 

-. 65 .IO 
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January I- 
0.78 
.02 .a 

-2.00 -. 08 -. 61 
1.84 -. 14 -. 20 -. 14 -. 08 -. 06 
.40 

1.48 -. 07 -. 36 
.10 
.65 -. 06 -. 02 
.oo 

(-. 48: -. 32 -. .12 
.04 -. 19 
.44 .oo -. 16 

(. 64; 

-1.62 -. 23 -. 40 
.46 
.04 
.74 

(. 82; -. 20 
.20 

.18 

-. 12 
.08 -. 21 

.m 

I 

1 California record 1897-1935. 

Pebruar] 

-0.66 
.10 -. 56 -. 36 -. 04 -. 88 -. 90 . 03 -. 76 -. 88 -. 37 

-. 54 -. 51 -. 44 -. 34 -. 03 -. 72 -. 89 -. 07 -. 14 -. 15 -. 54 -. 60 -. 09 -. 38 -. 74 -. 02 -. 86 -. 30 
-1.65 -. 20 -. 55 -. 74 -. 13 -. 18 -. 12 -. 14 -. 37 
-. 18 -. 18 -. 15 -. 03 -. 14 

(-.S8) 

TABLE 2.-Precipitation 

[1916-35 average minus 1896-1915 average] 

March 

0.42 
-.OB -. 00 
-1.43 -. 01 

.16 -. 13 -. 01 -. 00 -. 36 

.06 

.17 -. 13 

.56 . 06 

.08 -. 05 

.52 -. 04 -. 08 -. 06 
(-. 34) -. 61 -. 60 

.14 -. 32 -. 26 -. 24 -. 36 

.23 

. 20 - 05 -. 58 -. 04 -. 02 

.38 . os -. 12 -. 19 

.36 
2.08 
.08 
.04 -. 26 

April 
- 

0.28 
.IS 
,51 
.45 -. 26 

(1. 1s 
.30 
.18 
.26 
.45 -. 08 
.24 
.ll -. 01 
.58 . 18 -. 14 
.40 
.28 
.02 -. 04 -. 04 
.?8 -. 19 -. 22 
. 3 4  
.36 
.OO 
. I 8  
.3s 

.10 

.15 -. 02 

.30 -. 04 

.04 -. 30 . 17 

.40 

.09 

.46 

.04 

.14 

.12 
- 

May 

0.22 
(. 16 -. 07 -. 39 -. 02 
.86 
.50 -. 66 -. 03 
.10 

-1.56 -. 62 
.!m 
.82 
.18 -. 36 -. 91 
.56 -. 2? -. 88 -. 30 -. 06 -. 08 -. 04 
.39 
.03 
.02 -. 43 
.02 

-1.42 

-. 83 -. 31 
.23 
.R2 -. 3s 
.64 . 02 -. 03 
.04 

-. 51 -. 47 
.?2 -. 94 -. 15 

June 

-0.06 . os 
.I8 -. 02 -. 22 -. 08 -. 34 -. 36 
.46 . LW 
.42 -. 33 
.10 -. 46 -. "4 
.21 -. 16 -. 40 
.28 -. 48 -. 54 -. oo 
.82 
.30 -. 10 
. 4 4  -. 66 -. 3s -. 03 
.26 

-. 40 -. 08 
.08 

-1.10 -. 38 .oo -. 03 -. 14 -. 63 
-. 13 -. 45 -. 32 
.48 

-. 19 

July 

0.60 
.30 -. 50 .oo 
.07 
.IO 
.68 

(-. 29: 
-1.10 -. 81 
-1.05 
-1.06 -. 64 -. 54 

. 11  -. 76 -. 82 -. 02 
-1.42 -. 2G 
-. 94 -. 09 -. 25 -. 03 -. 1s -. 10 
.41 -. 23 

-. 62 
-. 16 -. 17 -. 24 

.98 -. 70 -. 32 -. 50 . 18 . os 
-. 18 -. w -. 40 
-. 88 -. 06 

I* 
. , I  - 

-- 

August 

0. 09 
.18 -. 61 
.03 
.24 -. 60 -. 64 
.06 
.02 -. 08 
.02 -. oo 
.34 -. 44 -. 14 -. 42 -. 78 -. 55 
.26 
. 0 2  -. 20 -. 04 -. m 

-. 65 
.46 -. 36 

-1.00 -. 51 
.16 -. 14 

-. 11 -. 04 -. 26 
-1.34 -. 51 

.32 
-. 32 
.26 -. 24 

-. 04 
. I 6  
.G6 -. 40 
.14 

3eptem. 
ber - 
-a 28 

.31 -. 21 
-. 07 
-.OB 
.2? 
.24 -. 02 
.31 
.s2 
. 4 4  

-.la 
.36 

-1.02 
.53 
.34 

-. 78 
.l? 

-. 23 -. 35 -. 0' . 411 
.30 -. 04 
.33 
.M -. 20 
.47 .a 

-. 21 -. 04 
.18 
.72 -. 38 
.03 
. I 4  -. 06 
.20 

.oo 

.11 

.38 -. 06 

.02 

-. 38 

- 

October 

0.52 -. 05 
.79 -. 06 -. 06 
.10 -. 58 
.00 
.78 
.36 -. 18 
.M 
.49 
.62 -. 30 
.35 -. 72 
.80 
.55 -. 02 
.04 

-. 72 
.ll 
.02 -. 34 -. 01 
.13 . it5 

-. 14 
.04 -. 01 

-. 46 -. '$0 
.63 
.oo 
.05 -. 42 
. I 9  . 'Ju . 24 

- ."I . ?[I 

- 9.) . 
-. n2 

Novem- 
ber 

0.71 -. 10 
.42 -. 16 
.22 
.04 -. oo -. 40 
.44 .oo 
.62 
.63 
.04 
1.08 
.16 
.14 
.20 

1.14 
.76 -. 20 
.41 -. I 1  
.34 -. 02 -. 05 
.38 
.I4 . 117 
.30 
.34 

-2.83 -. 27 
.46 -. 12 
. m  
.12 -. 15 -. 00 . 25 

-. 66 
-9.74 

.32 

.30 . os 

D~LWILI- 
ber 

0. 18 -. 05 
.28 
.56 -. oo -. 00 -. 12 
.44 
.28 
.38 -.as 

-. 2h 
.15 -.ea 
.05 
1 0 0  
.28 
. I 8  

-. 14 
.10 -. 48 

-.Bo -. 11 -. 44 -. 16 
.04 -. 04 
. I 6  

.24 

.32 -. 69 

.08 -. 04 -. 16 -. 12 

.22 -. 2s 

.78 
2.08 -. 04 
.Ol -. 04 

-. 20 

(. 34, 

Am1181 
+l2 

0.24 
.08 
.07 -. aD -. 02 -. 09 -. 01 -. 09 
.04 .oo -. 13 -. 17 
.16 -. 22 -. 09 -. 35 
.14 -. 03 -. 16 -. Xl 

- . I d  -. 00 -. 30 
.03 -. 01 -. OQ 

-. 18 -. 00 
-05 

-. 62 -. 08 -. 15 -. 06 
-.IS 
.I9 

.02 -. 08 
-. 01 
.24 
.09 -. 13 -. 04 

. oa 

-. 04 

- 


